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ABSTRACT
During the past few years 2,4-dichlorophenoxyacetic acid (2,4-D) and a similar compound 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) have been used to con
trol unwanted weeds and woody plants in non-cultivated
land.

In some instances these materials were not always

effective.
In this research various formulations of 2,4-D,
2.4.5-T and other herbicides were evaluated in different
oil, water, and oil and water emulsion carriers as to
their effect on trees, brush and miscellaneous weeds in
pastures•
Herbicidal applications to trees were made as
both dormant and summer basal sprays to mixed species,
and dogwood trees.

A summer basal spray application of

2.4.5-T with an oil carrier was found to be most effec
tive.
Chickasaw rose (Rosa bracteata) is a serious
pasture problem in some areas of Louisiana.

It takes up

valuable grazing area and competes with the desirable
pasture plants.

The response of chickasaw rose to appli

cations of different herbicides and carriers was observed.
Oils were not effective as carriers for 2,4-D, and as the
quantity of oil in an emulsion increased, the amount of
control decreased.

Applications of 2,4-D resulted in
vii

viii

better control than comparable applications of 2,4,5-T.
The triethanoleamine salt of 2,4-dichlorophenoxyacetic
acid (amine 2,4-D) when applied to Chickasaw roses in a
10 percent kerosene and water emulsion gave the highest
degree of control*
Palmetto (Sabal minor) is abundant in southern
Louisiana*

It interferes with pasture cultural practices

and greatly reduces grazing areas*

The response of these

plants to applications of different herbicides and carriers
was studied.

When 2,4-D and 2,4,5-T were applied in water

as a carrier the plants were slightly injured but soon re
covered*

Oil and water emulsions were effective as carriers

for 2,4,5-T but their activity was slow, requiring from
18 months to 2 years to become effective. The use of

four

pounds of 2,4,5-T in 100 gallons of varsol was the most
effective treatment* In four to six weeks after this

ap

plication the palmetto plants died.
A common winter weed in Louisiana is dock (Rumex
crispus).

This plant is not eaten by cattle and, if it

is not properly controlled, will spread throughout the
pasture, taking up space and crowding out valuable pas
ture plants.

This plant was controlled most effectively

with 3/4 to 1 pound of 2,4-D per acre.

When large plots

were sprayed for the effect of herbioides on miscellaneous
weeds the 3/4, 1 and 1 l/2 pounds of amine 2,4-D was the
most effective*

Other materials used in the tests were

ix
not effective at the rates used.

The effect of herbicides

on pasture plants was studied by taking four samples at
monthly intervals for four months after the herbicides
were applied.

At the end of this period the greatest

weights were from the plots treated with the 3/4 and 1
pound per acre rates.

The weights of samples taken from

plots treated with 1 l/2 pounds of herbicide remained
constant over the check period, while corresponding data
from the other treatments and the check showed a con
tinuous decrease during the period.
The control of vegetation in fence rows was
carried out in three phases: these were the use of large
plots with different phenoxy compounds, and two small
plot tests using soil sterilization materials and Esso
experimental oils either alone or fortified with 2,4-D.
The combination of 2,4-D and 2,4,5-T was the most ef
fective of the large plot treatments.

Materials and rates

used in the soil sterilization plots were effective for
four months or longer.

Experimental oils were more ef

fective when fortified with 2,4-D than when used alone.

SECTION I
INTRODUCTION
Man's recognition of weeds as a pest that seriously
reduces the productive capacity of agricultural lands and
interferes with many of his activities in both city and
rural life, has led to his desire for easier and cheaper
weed control methods. . Through centuries of agricultural
practices, many cropping and cultural methods of weed
control hare been handed down to us.
In the last ten years with the use of 2,4-dichlorophenoxyacetic acid (2,4-D) for the selective killing of
weeds has research in weed control been stimulated and
favorable results accomplished.

New mechanized weed con

trol methods have been developed and now various chemicals
are being used to oontrol undesirable vegetation in cities
on railroad, highway and powerline right-of-ways; in ponds
and irrigation ditches; in agricultural crops or any place
where weeds and brush have become a problem.
Weeds growing in row crops received considerably
more attention than those growing in other crops suoh as
alfalfa, small grains and pastures.

In row crops, because

of the wide spaces between rows, weed growth becomes evi
dent very early.

This unsightly weed growth between the

crop rows caused the farmer to kill the weeds by culti
vating.

For this reason weed control progress in row

crops developed much faster than in broadcast type crops
and pastures*
Weed control is one of the important factors in
establishing and keeping a good permanent pasture in
Louisiana.

Before the use of 2,4-D the recommendation

for controlling weeds was by frequent mowing*
preventative measure rather than a cure.

This is a

It will pre

vent weeds from spreading, but will not always kill
them.
Controlled grazing in pastures affects the weeds
just as much as the grass; both overgrazing and under
grazing tend to depress the grass and improve the weeds.
During this process the weed species involved may have a
tendency to change, but the total quantity is likely to
become greater.

A change in the grazing rate plus the

use of fertilizer, mowing and other good practices us
ually result in better grass and fewer weeds.
A direct action method of killing weeds in pastures
is spraying with chemical weed killers.
used of these chemicals is 2,4-D.

The most generally

About 90 percent of all

annual weeds and most tap-rooted perennial weeds are
easily killed by a single spraying with this herbicide.
The plants that are not killed are likely to be severely
injured; however, some perennials with running root sys
tems, such as horse nettle (Solanum carolinense). are only
moderately affected.
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The most serious objection to the use of 2,4-D is
the adverse effect on legumes.

Red clover, lespedeza,

and alfalfa are almost totally destroyed.

White clover

is injured severely, but from stem sprouts and seeds it
usually recovers and after some months is as abundant as
ever.

Ladino clover is more sensitive than other legumes

and because of its high value is rarely treated with
2,4-D.

SECTION II
REVIEW OP LITERATURE
For many years chemicals have been used to control
weeds; but to be widely useful for this practice, a chemi
cal should be inexpensive and highly toxic.

Early in this

century railroads used smelter wastes and cinders to help
keep down weed growth along railroad right-of-ways and
station platforms.

This practice along with the use of

other industrial by-products was gradually extended to
highway right-of-ways.
Progress was slow in the field of chemical weed
control until the latter part of the 19th oentury when
the selective herbicidal action of some chemicals was dis
covered.

Bolley (6) was among the first, and the first

in Amerioa, to use chemicals in controlling broad-leaved
weeds in cereals.

He reported that solutions of oopper

salts, when sprayed on cereal crops infested with weeds,
would kill the weeds with no apparent! injury to the grain.
Bolley conduoted further studies in ohemical weed control
with chemicals such as iron sulfate, sodium arsenite, bi
chloride of mercury, sodium arsenite and common salt.
Following this period, progress in ohemical weed control
began to lag; but mechanical methods of weed control were
improved, and interests gradually shifted to other problems.
Meanwhile in France a compound called Sinox (sodium4
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dinitro-o-cresylate) was used as a herbicide about 1933,
and in 1938 it was used as a spray for weed control in the
United States.

This compound is a derivative of coal tar

in the form of a yellow dye.

Extensive field tests of this

material have been carried out in North Dakota (21) Canada
(48) and California (42).

Westgate and Raynor (43) re

ported successful control of weeds in flax and cereals
with this compound.
In other sections of the country interest was di
rected at killing perennial weeds and using chemicals for
soil sterilization.

Stone (36) and Jones and Orton (23)

tested a large number of chemicals for use as soil sterilants.

They found common salt and copper sulfate were not

effective except when applied to the soil in large amounts.
The arsenic oompounds were found to be the most effective
for this purpose and until recently they were the most
widely used soil sterilants in this country.
A search was begun by Zimmerman and Hitchcock prior
to 1935 for chemicals that were physiologically active.
The main purpose of this task was to accumulate data on
physiological activity and structure so that a chemical
basis of hormone activity could be determined.

As a result

of this work two papers were published in 1942 (47, 22)
reporting the physiological activity and structure of the
substituted phenoxyacetic acid compounds that were to be
come the most important group of plant growth substances
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of our time.
The first experiments in the United States designed
to test the potentialities of the growth regulators as
herbicides were carried out by Hamner and Tukey (20) in
1944.

They successfully demonstrated that 2,4-dichloro-

phenoxyacetic acid (2,4-D) and 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) could kill bind weed (Convolvulus
arvensis)•
The favorable results of these experiments prompted
widespread use of these materials both in this country and
throughout the world.

These new chemicals were applied

in praotically every known situation where weeds and un
desirable vegetation were a problem.

This oaused changes

in many cultural practices in all types of agricultural
crops•
Before the use of chemicals in pastures, the early
method of weed control was by mowing and other cultural
means.

Combs (9) stated in 1936 "Mowing in early spring

and forcing the plant to use up the reserve supply of food
in the roots is good practice in perennial weed control.
It is generally true that the mower is the worst enemy of
weeds, whether annual, biennials or perennials.*

In

1938 Fleming and Brennan (16) reported the control of
hoary cress (Cardaria draba) in Nevada after cultivation
followed by the establishment of an adapted grass legume
mixture.

In the humid pasture areas a well-managed system
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of grazing will provide a good measure of weed control.
Undergrazing encourages weed growth by permitting those
already present to mature seeds or spread by vegetative
means.

Overgrazing weakens the legumes and grasses,

causing them to thin out and become replaced by weeds (9).
The application of fertilizers to soils in the more
humid sections of the country aids in control of weeds.
In Virginia pastures, tho presence of such weeds as broom
sedge (Andropogon virginious) indicates an impoverished
soil.

By the addition of potash every 5 or 6 years this

weed is kept in control (8).

From Maryland, Grau (19)

reports that plantain (Plantago virginica) can be easily
controlled by the application of fertilizers which helps
promote growth of the desirable forage plants.
Other early weed control measures in pastures and
grazing areas were burning and grubbing.

Aldous (2)

reported that late spring burning in Kansas was an effec
tive means of weed control.

Grubbing is an impractioal

method except possibly in small areas and where the weeds
involved are very serious ones.

In some areas of the

southwest grubbing has been used against some species of
priokly pear (Opuntia sp.) (11).

Aldous (l) found that

85 to 90 percent of the tall larkspur plants (Delphinium sp.)
in National Forests were killed when grubbed to a depth
of 6 to 8 inches.

Dirt should be shaken from the roots

and the plants scattered so the roots can be exposed to

8
the sun*
With the discovery of the herbicidal properties of
2.4-D by Hamner and Tukey (20) this material was applied
to pastures for weed control purposes.

These herbicides

were not being used alone, but in combination with many
of the above-mentioned practices*

In England it has been

reported by Templeman (38) that when two pounds of 2-methyl
4-chlorophenoxyacetic acid (HOP) was used in combination
with fertilizer little difference in the amount of weed
control was obtained but the sward of the pasture was im
proved*

In Belgium, Stryokers (37) suggested mixing ni

trogenous fertilizers with growth regulators*

He found

ammonium nitrate less promising as a carrier for applying
growth regulator herbicides because the phenoxyacetic acid
derivatives are inactivated by ammonia*

Sodium nitrate

gave good results as a carrier for herbicides (MCP and
2.4-D) if they were applied to well-developed weeds.

The

use of lime delayed destruction of synthetic growth sub
stances*

The results after applying the sodium salt of

2.4-D in plots treated with lime were twice as good as
those on plots which did not receive lime before treat
ment.
Plowing and reseeding to adapted grasses, supple
mented by applications of 2,4-D were the best weed control
methods used by Klingman et. al* (25)*

The use of this

method resulted in excess of 90 percent control of
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perennial weeds.

These treatments were followed by the

2,4-D treatment that gave in excess of 65 percent control
of all perennial weeds.

Mowing was relatively unsatis

factory for perennial weed control, with approximately 35
percent reduction in stand.

With annual weeds most methods

gave better than 55 percent control.

Reduced stands of

broad-leaved weeds resulted in increased basal density of
the ddsirable grasses.
The most effective use of 2,4-D and 2,4,5-T alone
was noted where those materials were used to control woody
species in pastures.

In 1948 Thimann (39) reported the

use of 2,4-D to control Dichrostachys nutans Benth., a
tropioal woody plant.

When this plant is cut off, it

sprouts and grows vigorously from its root-crown and the
extensive root system.

When sodium salt of 2,4-D was used

to control this plant new sprouts developed from the roots
some distance from the base of the plant, indicating that
the herbicide was not translocated completely to the end
of the roots.

Torrey and Thimann (40) working with the

same plant reported in 1949 that after 17 days they could
not demonstrate the presence of 2,4-D in the roots,

Where

as, the application of 2,4-D to the above ground parts
helped to reduce the amount of stored starch in the roots.
They pointed out that regrowth causes a reduction in starch
content and that spraying at the proper time could be effec
tive in reducing reserve foods.
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Fisher (15) and Young and Fisher (45) found that
2,4,5-T was consistently more effective than 2,4-D when
used in the control of mesquite*

They found that once

the lethal dose was applied, all additional material
applied was wasted, since larger amounts of the material
were seldom successful in overcoming unfavorable plant
or seasonal conditions*
When several woody species are involved in a brush
control program Southvick (35) reported that better and
more consistent results were obtained when ester formu
lations of 2,4-D and 2,4,5-T were used than when the
amine or inorganic salts were used.

It was suggested that

esters could dissolve the leaf waxes whereas the salts
could not*

Corns (10) reported that 2,4,5-T was more

effective than 2,4-D in controlling top growth of two
wild rose species, Rosa acicularis and R. arkansana.
Wood (44) and his co-workers found butyl esters of 2,4-D
and 2,4,5-T better than the amine salt for controlling
woody growth*

They also reported that 5 percent diesel

fuel added to the spray mixture inoreased the activity of
the chemical.
Egler (14) suggested that blanket spraying of rightof-ways with 2,4-D and 2,4,5-T was likely to kill the un
wanted species that were present but it would also reduce
the competition for other more dangerous species thus
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aggravating the problem.

He suggested that those species

that were least susceptible to root kill by these herbi
cides were the most dangerous.

He proposed selective

spraying to reduce costs and to avoid destroying the nore
desirable species.

Instead of completely destroying brush

in these areas he suggested that a cover of grass, coarse
herbaceous plants and low-growing shrubs were easy and
cheap to maintain and in the long ran invasion by undesi
rable species would be reduced.
The use of orchard heating oil for the control of
wild garlic was reported by Arthur (3) in 1913.

Further

work was carried out and reported in an Indiana Experi
ment Station Bulletin in 1915.

The oil was sprayed on

the garlio plants in May and caused immediate damage
which resulted in complete kill, of even the bulbs, in a
few weeks.

Oil was used for other purposes at this time,

especially as sprays for controlling insects and in emul
sions for plant disease control.

Later certain oils were

used to control weeds in crops such as carrots and par
snips, pine seedlings, cranberries and lawns.

The se

lective action of these oils has been studied, but as yet
little progress has been made.
Knight (26) and his co-workers reported the resis
tance offered to penetration of oils sprayed on leaves
was mostly epidermal.

The leaves of a species of Sednm

showed no penetration of kerosene after an eight hour
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exposure, but If the epidermis was punctured penetration
was rapid.

The leaf epidermis of herbaceous plants with

many stomates was penetrated very rapidly by kerosene
like oils.

This penetration was not confined directly to

the stomata, as the cuticle might be penetrated to some
extent. (17, 24, 26, 33)

The shapes and sizes of stomates

on oitrus leaves were studied by Turrell (41) and he con
cluded that oils might penetrate the stomata of citrus
leaves.

Knight and Cleveland (27) reported that the vis

cosity and surface tension of oils determined the rate of
penetration.
After oils entered the plant they might remain in
the leaves, evaporate or move to other parts of the plant.
Rohrbaugh (33) found that oil from insecticidal oil emul
sions when applied to citrus leaves disappeared within
the first three months.

Young (46) reported that kero

sene disappeared from potato leaves in 24 hours but that
lubricating oils remained in the leaves during the entire
growing season.

Knight et al. (24) were of the opinion

that the oil moved through the plant's vascular system and
was translocated to the storage tissue.

Rohrbaugh (33),

however, found that the greatest portion of the oil moved
by way of intercellular spaces while it was being transpor
ted out of the leaves.

He could find no evidence that the

oil entered cells containing living protoplasm.

Crafts (12)

suggested that this selectivity might be due to resistance

13
or susceptibility of the protoplasm of some plants to
oils*

It was thought that perhaps in the susceptible plants

the oil entered the cell and disturbed the lipoid phase of
the protoplasm of plant cells; while the resistant plants
were not affected at the concentration used*

However, no

clear cut experimental evidence supported this theory.

SECTION III
A.

WOODY PLANTS AND BRUSH IN PASTURES

Introduction:
The growth of undesirable woody plants around hones;
industrial plants; telephone, highway, pipeline and rail
road right-of-way and pastures presents a difficult control
problem*

Control methods vary with the size of the job,

the nature of the plant and where it is looated.

Some

plants can be easily killed with only one cutting*

These

are plants that usually do not have adventitious buds at
the base of the stump or on shallow underground roots from
which new sprouts can develop*

Most of our serious woody

weeds are of the above type and are difficult to eradicate*
If these plants are continually mowed, or tops removed by
some other mechanical clearing operation, they will send
up new shoots for a number of years and be a continual
source of trouble.
This study was set up to determine an efficient way
to remove trees, chickasaw rose and palmetto from desirable
pasture lands that have become infested with these woody
pests.

Many trees, palmetto and chickasaw roses will send

up new shoots when cut off at the ground level.

In order

to efficiently control these plants some material must be
applied that will translocate into the root system and
kill the roots and the dormant adventitious buds*
14
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Application of herbicides to trees and woody species
nay be carried out in many ways.

Under various conditions,

and depending on the species, the herbicides may be applied
as dormant sprays, foliage sprays, through wounds in the
trunk, as soil sterilants and as basal sprays.
For this work basal spray applications and soil
sterilization methods were used.

Some treatments were

carried out during the winter, or the dormant season; where
as others were carried out during the summer, or the
growing season.
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Materials and Methods:
The application equipment used for this study was
a Hudson hand sprayer made of stainless steel.

It was

equipped with a hose and wand with a hand control valve
for starting and stopping the spray.

The sprayer had a

built-in hand pump for obtaining the necessary pressure
and a gauge for measuring pressure.

The wand was a **T"

type with two teejet swivel nozzles with interchangeable
tips.

Two flat spray 8004 nozzle tips capable of de

livering 21 gallons per hour at thirty pounds of pres
sure were used.
The herbioides used in these tests were the butoxy
ethanol ester of 2,4-dichlorophenoxyacetic acid (2,4-D);
the butoxy ethanol ester of 2,4,5-trichlorophenoxyaoetic
acid (2,4,5-T); combinations of the butoxy ethanol ester
of 2,4-D and 2,4,5-T; sodium dichromate (NajjCrjjO? • 2H<>0)
and 3-p-chlorophenyl 1, 1-dimethylurea (CMU).
Carriers for these herbicides were water, 10 per
cent kerosene and water emulsions, kerosene and eight dif
ferent oils from the Standard Oil Research and Develop
ment Company.

These oils were given the company's code

letters RDA and were numbered 197 through 204.

Table

I shows the specifications of fractions used in these
tests.

TABLE I
Typical Specifications of Petroleum Fractions Being
Tested as Carriers for 2,4-D and 2,4,5-T at Louisiana State University

ASTM Distillation, <>F.

197

199

198

200

RDA Number
201
202

203

204

Kero.

Var.

Initial Boiling Pt.

560

360

347

426

401

564

676

466

330

320

5(# Point

622

376

360

461

437

748

773

501

433

350

Final Boiling Pt.

670

425

394

550

500

870

935

669

532

392

Flash Pt., °F.

325

146

126

196

172

355

340

215

-

-

Gravity, Specific

1.01

0.892

0.758

0.945

0.780

0.851

0.863

0.836

H

o•

0.6

Aromatics, Vol. %

75

93

2

86

0

0

0

0

10.2

15.2

Naphthenes, Vol. %

-

-

0

-

23

24

53

ca.60

-

-

Paraffins, Vol. $

-

-

98

-

77

76

47

ca.40

-

-

0.001

0.001

0.001

Sulfur, Wt. %

1.73

Acid No.

0.12

0.001
-

0.001
-

0.10
0.07

-

-

-

0.02
-

0.014
-

H
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The 2,4-D and 2,4,5-T and combinations of these
two herbicides were used at the rate of three-fourths of
a pound of active material in three gallons of diluent.
Sodium dichromate was used at the rates of one-half, one
and two pounds per gallon of water.
two series of plots were sprayed.

In the fall of 1952,
One consisted of appli

cations to a mixture of trees that involved Cypress, Taxodium
distichum: Ash, Fraxinus americana: Hackberry, Celtis
laevigata: Honeylocust, Gleditsia triacanthos: Oak, Quercus
nigra and Sweetgum, Liquidambar 3tyraciflua.

In the second

series only Dogwood C o m u s drtunmondii was involved.

The

plots were marked off to separate six trees that ranged in
size from four to ten inches in diameter breast high (DBH).
The basal spray method consisted of spraying all
exposed roots and the basal part of the stem from the
ground line to a distance 18-20 inches up the stem of the
tree.

The material was applied so that all parts of the

trunk or stem, down to the ground line, was thoroughly
wet.

This was done in order to retard sprouting.
Where CMU was used, the herbicide was sprayed on

the ground under the tree.

This method was used to de

termine whether or not the tree would be killed.
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Results:
Two areas were used for these tests.

The experi

ments involving Dogwood (C o m u s drummondii) were looated
on the Ben Hur, Louisiana State University Experimental
Farm.

The other experiments involving mixed species

were on the McCrory estate at Kleinpeter Station, Lou
isiana.

There were six trees in each plot ranging in

size from four to ten inches in diameter breast high.
The trees were treated with 2,4-D, 2,4,5-T, combinations
of these chemicals, sodium dichromate and CMU applied at
different seasons of the year.

Water, oil emulsions,

kerosene and eight oils from the Standard Oil Research
and Development Company were used as carriers.

The

results of these experiments are given in the following
tables.
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TABLE II
Dormant Basal Application to Mixed Species
No. of
trees
Carrier

Rates

Water
10$ Kerosene +
water emulsion
Kerosene

3/4 pound in 3 gal.

6

0

3/4 pound in 3 gal.
3/4 pound in 3 gal.

6
6

0
100

10$ Kerosene +
water emulsion
Kerosene

3/4 pound in 3 gal.
3/4 pound in 3 gal.

6
6

0
100

6
6

16
66

6
6
6

0
0
0

6

0

Herbicide
2,4-D
2,4WD
2,4—D
2,4,5-T
2,4,5-T
2,4-D + 2,4,5-T
2,4-D + 2,4,5-T

10$ Kerosene +
water emulsion 1 l/2 pound in 3 gal.
Kerosene
1 l/2 pound in 3 gal.

Sodium diohromate>
Sodium diohromatei
Sodium diohromatei
Check

Per
cent
kill

Water
Water
Water
Kerosene

l/2 pound per gallon
1 pound per gallon
2 pounds per gallon
-
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TABLE III
Dormant Basal Application to Dogwood
Sprayed December 10, 1952

Rates
3/4 pound In 3 gal.

6

0*

3/4 pound in 3 gal.
3/4 pound in 3 gal.

6
6

0*
50

3/4 pound in 3 gal.

6

100

3/4 pound in 3 gal.

6
6

100
100

Water
1 l/2 pounds in 3 gal. 6
10$ Kerosene +
water emulsion 1 l/2 pounds in 3 gal. 6
Kerosene
1 l/2 pounds in 3 gal. 6

100

Herbicide
2,4-D
2,4-D
2,4-D
2,4,5-T
2,4,5-T
2,4,5-T
2,4-D + 2,4,5-T
2,4-D + 2,4,5-T
2,4-D + 2,4,5-T

Carrier
Water
10$ Kerosene +
water emulsion
Kerosene
Water
10$ Kerosene +
water emulsion
Kerosene

Sodium diohromatei
Sodium diohromatei
Sodium dichromatei

Water
Water
Water

CMU
CMU
CMU

Water
Water
Water

Check

Per
cent
kill

No .of
trees

Kerosene

3/4 pound in 3 gal.

100
100

6
6
6

0
0
0

3 pounds per 100 gal. 6
6 pounds per 100 gal. 6
12 pounds per 100 gal. 6

0
0
0

6

0

l/2 pound per gallon
1 pound per gallon
2 pounds per gallon

-

* Leaf spots appeared on leaves of these trees.
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TABLE IV
Dormant Spray with Esso Oils and Kerosene as Carriers
Sprayed January 13, 1053

Herbicide Carrier

Mo. of
trees

Rates

Percent
kill

Rate of
kill*

Mixed Species:
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
Check

RDA 197
RDA 198
RDA 199
RDA 200
RDA 201
RDA 202
RDA 203
RDA 204
Kerosene

3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4

pound
pound
pound
pound
pound
pound
pound
pound
pound

-

in
in
in
in
in
in
in
in
in

3
3
3
3
3
3
3
3
3

gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.

6
6
6
6
6
6
6
6
6
6

100
100
100
100
100
100
100
100
100
0

1
2
3
3
1
1
1
2
2
0

in
in
in
in
in
in
in
in
in

3
3
3
3
3
3
3
3
3

gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.

6
6
6
6
6
6
6
6
6

100
100
100
100
100
100
100
100
100

1
1
2
1
1
1
1
1
1

-

Dogwood:
2,4,5-T
2,4,5—T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
* 1,
2.
3.

RDA 197
RDA 198
RDA 199
RDA 200
RDA 201
RDA 202
RDA 203
RDA 204
Kerosene

3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4

pound
pound
pound
pound
pound
pound
pound
pound
pound

Put out leaves but died by June 8, 1953.
Put out leaves but died by October 23, 1053.
Put out leaves and remained green all summer, did not
put out leaves in 1954 season.
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TABLE V
Summer Basal Spray vlth Esso Oils as Carriers

No. of
trees

Rates

Herbicide Carrier

Percent
kill

Rate of
kill*

Mixed Species (Sprayed July 11, 1953):
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T

RDA
RDA
RDA
RDA
RDA
RDA
RDA
RDA

197
198
199
200
201
202
203
204

3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4

pound
pound
pound
pound
pound
pound
pound
pound

in
in
in
in
in
in
in
in

3
3
3
3
3
3
3
3

gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.

6
6
6
6
6
6
6
6

100
100
100
100
100
100
100
100

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.

6
6
6
6
6
6
6
6

100
100
100
100
100
100
100
100

1
1
1
1
1
1
2
1

Dogwood (Sprayed July 10, 1953):
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
* 1.
2*

RDA
RDA
RDA
RDA
RDA
RDA
RDA
RDA

197
198
199
200
201
202
203
204

3/4
3/4
3/4
3/4
3/4
3/4
3/4

pound
pound
pound
pound
pound
pound
pound
3/4 pound

in
in
in
in
in
in
in
in

Killed before September 14, 1953
Killed before November 17, 1953*
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TABLE VI
Basal Spray of Trees Over Ten Inohes in Diameter
Sprayed September 4, 1954

No. of
trees

Percent
kill

Herbicide

Carrier

2,4,5-T

Kerosene

3/4 pound in 3 gal.

6

50

2,4,5-T

Varsol

3/4 pound in 3 gal.

6

0

2,4,5-T

RDA 197

3/4 pound in 3 gal.

6

50

2,4,5-T

RDA 198

3/4 pound in 3 gal.

6

84

2,4,5-T

RDA 199

3/4 pound in 3 gal.

6

63

2,4,5-T

RDA 200

3/4 pound in 3 gal.

6

50

2,4,5-T

RDA 201

3/4 pound in 3 gal.

6

50

2,4,5-T

RDA 202

3/4 pound in 3 gal.

6

50

2,4,5-T

RDA 203

3/4 pound in 3 gal.

6

84

2,4,5-T

RDA 204

3/4 pound in 3 gal.

6

66

Rate
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Discussion:
After the application of the dormant basal spray,
the trees in all treatments put out leaves in the spring
and seemed to be growing normally.

In those cases in which

the treatment was effective in killing the trees, the
leaves turned brown--about two to four months after putting
out— but remained attached to the trees.

Later the bark

cracked, fell away from the trunk and the trees rotted and
fell over.
In those cases in which the treatments killed the
trees, wood-boring insects entered the trunk and bored down
the trees to a point just above the oil sprayed area.

Here

they left forming a circle of holes around the trunk.
The gum trees (Liquidambar styraclflua) exuded the gummy
sap through the insect holes.

This gum ran down the trunk

and gave it a black, oil-soaked appearance.
When the dormant basal spray method was used in
mixed species, 2,4-D and 2,4,5-T in kerosene were most
effective.

In the treatments involving only dogwood 2,4,5-T

and combinations of 2,4-D and 2,4,5-T in water, 10 percent
kerosene and water emulsions, and kerosene were the most
effective.

The sodium dichromate and CMU treatments in

water were not effective.

Kerosene was just as effective

as the eight different RDA oils tested as carriers of 2,4,5-T
in basal sprays.
The use of summer basal spray to kill trees has been
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found to be more effective than treatments applied during
the dormant season.
Other workers have reported both oil and water as
effective carriers for 2,4,5-T (4).

McCully and Darrow

(28) reported that 2,4,5-T ester in oil appeared to be
superior to other formulations; although ester mixtures
of 2,4-D and 2,4,5-T have been fairly consistent through
out the year, while the low volatile ester of 2,4-D gave
less consistent results.

These workers also reported

seasonal variations of effectiveness.

They found dor

mant treatments at Stephenville, Texas were superior to
April and June treatments, but that generally the summer
applications gave the best results.
Large trees can be killed with 2,4,5-T in oil as
a summer basal spray application.

Peevy (30) reported,

however, that it should not be reoommended for trees
over four inches in diameter breast high, since it was
more costly than other effective methods.

B.

CHICKASAW ROSE IN PASTURES

Introduction:
Chickasaw rose, Rosa bracteata. is a serious woody
weed in some Louisiana pastures*

It competes with more

desirable pasture plants robbing them of moisture and
nutrients, gradually crowding them out.

The plant sprouts

abundantly at the crown when the tops are removed by
mowing.

When chemicals are used and the tops are killed

back to the soil level, the dormant buds— -on roots that
have not been killed— -send up shoots that reinfest the
area.

In December of 1052 research was started to find

a chemical herbicide and carrier that would effectively
and economically control chickasaw rose.
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Materials and Methods:
Chickasaw rose, Rosa bracteata. growing in pastures
at three locations, the Louisiana State University Ben Hur
Farm, the Duplantier Estate in Baton Rouge and the Baton
Rouge Port Commission property in Port Allen, Louisiana
were sprayed with various herbicides and carriers.

The

roses at Ben Hur were about ten feet tall located in a
fence row.
in diameter.

In some cases the main stalk was two inches
The roses at the Duplantier Estate were in

an open pasture and were two to three feet tall.

This

area had been mowed four years before treatments started.
The pasture in Port Allen was mowed two years previously
and one section had been mowed and disked one year prev
iously.

The plots at Ben Hur were twenty-five feet long,

along the fence row.

Plots at the two latter locations

were one-fiftieth of an acre.
The herbicides were prepared as pounds per one
hundred gallons of diluent except in one test in which
larger volumes of two hundred and three hundred gallons
of water were used.

The materials were applied as a

blanket spray with a power sprayer.

In one series of

treatments a compressed air hand sprayer was used.

The

herbicides used in this series of tests were: the alkanolamine salt (of the ethanol and isopropanol series) of 2,4dichlorophenoxyacetic acid (amine 2,4-D), the butoxy ethanol
ester of 2,4-dichlorophenoxyaoetic acid (low volatile
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ester of 2,4-D (L.V.E. 2,4-D), the butoxy ethanol ester
of 2,4,5-trichlorophenoxyacetic aoid (2,4,5-T), combina
tions of the butoxy ethanol ester of 2,4-dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic acid (2,4-D
and 2,4,5-T),

the propylene glycol butyl ether ester

of 2-(2,4,5-trichlorophenoxypropionic acid (Kuron),
3-(p-chlorophenyl)-l, 1 dimethylurea (CMU), 3-amino 1,
2,4-triazole (amino triazole) and two Dow Chemical Com
pany's Experimental Materials A-1100 and H-1078.
Diluents for these materials were water, kerosene,
eight experimental oils from the Standard Oil Research
and Development Company RDA (.97 through 204), and ten,
twenty and fifty percent oil emulsions*
The emulsifying agents used in the oil emulsions
were the regular household detergent "Vel", a neutral
alkyl aryl sulfonate detergent manufactured by the Col
gate-Palmolive Company, and a commercial cleaning agent,
Triton X-100, manufactured by the Rhom and Haas Company.
The plots were evaluated from four to six months
after treatment by counting the number of canes in a
square yard area.
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Results:
The winter plots were treated on December 10, 1952
and were located on the Louisiana State University Ben Hur
Farm*

Spring plots were treated on April 29, 1953 and

were located on the Duplantier Estate*

In 1954 treatments

were made on the Baton Rouge Port Commission Property.
In each plot the number of cane that had sprouted
as well as the total number of canes per square yard were
counted and recorded.

Counts were made on the winter

plots six months after treatment and on the spring plots
four months after treatment*
These data taken from these experiments are pre
sented in the following tables.

TABLE VII
Winter and Spring Treatments of Chickasaw Rose with Various Herbicides
and Carriers. Winter Plots were Sprayed on December 10, 1952, Spring Plots
were Sprayed on April 29, 1953
Winter
No.
Perplants/ cent
sq. yd. kill
68
95

ta>.
liv
ing
28

Spring
No.
plant?/
sq. yd.
78

Per
cent
kill
65

Rates
4 pounds/100 gal.

lifo.
liv
ing
4

4 pounds/100 gal.

4

59

94

28

69

60

4 pounds/lOO gal.

4

58

94

20

52

63

L.V.E.
20$ kerosene + water
emulsion
2,4-D
L.V.E.
50$ kerosene + water
2,4-D
emulsion .
kerosene
L.V.E.2j,4-D

4 pounds/lOO gal.

4

44

92

34

72

54

4 pounds/lOO gal.

13

50

74

34

56

40

4 pounds/lOO gal.

29

58

50

34

53

37

2,4-D +
10$ kerosene + water
2,4,5-T
emulsion
2,4-D +
10$ kerosene + water
2,4,5-T emulsion + triton X-100
2,4-D+2,,4,5-T kerosene

8 pounds/lOO gal.

22

43

48

37

67

45

8 pounds/lOO gal.

34

61

45

37

61

40

8 pounds/lOO gal.

31

48

36

47

71

34

2,4,5-T

4 pounds/lOO gal.

32

59

47

34

55

39

4 pounds/lOO gal.

34

64

48

40

69

43

4 pounds/lOO gal.

41

59

32

37

62

41

3 pounds/lOO gal.
6 pounds/lOO gal.
12 pounds/lOO gal.

49
63
51

49
63
51

0
0
0

46
68
56

46
68
56

0
0
0

Herbicide
Amine
2,4-D
L.V.E.
2,4-D
Amine
2,4-D

Carrier
10$ kerosene + water
emulsion and vel
10$ kerosene + water
emulsion
10$ kerosene + water
emulsion + triton X-100

10$ kerosene + water
emulsion and vel
2,4,5-T
10$ kerosene + water
emulsion + triton X-100
2,4,5-T
kerosene
CMU
CMU
CHU

water
water
water
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TABLE VIII
Stunner Spray Application to Chickasaw Roses
Using Esso Experimental Oils as Carriers
Sprayed December 10, 1952 and April 29, 1953

Herbi
cide

Rates

Carrier

No.
liv
ing

No.
plants/
sq. yd.

Per
cent
kill

2,4-D*

4 pounds/lOO gal.

kerosene

36

57

37

2,4-D

4 pounds/lOO gal.

RDA 197

28

52

47

2,4-D

4 pounds/lOO gal.

RDA 198

22

41

48

2,4-D

4 pounds/lOO gal.

RDA 199

27

51

48

2,4-D

4 pounds/lOO gal.

RDA 200

7

45

85

2,4-D

4 pounds/lOO gal.

RDA 201

30

53

45

2,4-D

4 pounds/lOO gal.

RDA 202

6

42

87

2,4-D

4 pounds/lOO gal.

RDA 203

14

47

72

2,4-D

4 pounds/lOO gal.

RDA 204

30

49

40

* Butoxy ethanol ester of 2,4-D.
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TABLE IX
Comparison of Emulsifying Agents in Ten Percent
Kerosene Emulsions With Phenoxy Compounds
Sprayed December 10, 1952 and April 29, 1953

Herbicide

Emulsifying
agent

Amine 2,4-D

Vel

Amine 2,4-D

Triton

L.V.E. 2,4-D

Agent in
material

2,4,5-T

Vel

2,4,5-T

Triton

Winter
too. No#
liv-plants/
ing sq. yd.

JPeroent
kill

Spring
N o . N o . P e r liv-plants/ cent
ing 8q.yd.
kill

68

95

28

78

65

4

58

94

20

52

63

4

59

94

28

69

60

32

59

47

34

55

39

64

48

40

69

43

34

34
TABLE X
The Effect of Ten Percent Kerosene Emulsions
With Different Phenoxy Compounds
Sprayed December 10, 1952 and April 29, 1953

Mo.
liv
ing
4

Winter
No•
Perplants/ cent
sq. yd. kill
68
95

Spring
No.
No •
Perliv plants/ cent
ing sq• yd. kill
28
78
65

Herbi
cide
Amine
2,4-D

Rate
4 pounds
per 100 gal.

L.V.E.
2,4-D

4 pounds
per 100 gal.

4

59

94

28

69

60

2,4,5-T

4 pounds
per 100 gal.

32

59

47

34

55

39

2,4-D +
2,4,5-T

4 pounds
per 100 gal.

22

43

48

37

67

45

TABLE XI
Comparison of the Effect of Kerosene and
Different Kerosene Emulsions on Chickasaw Rose
Sprayed December 10, 1952 and April 29, 1953
No. — Ho. ’■PerHerbi
Emul
liv plants/ cent
sq. yd. kill
cide
Rate
sion
ing
2,4-D
4 pounds
10$ kero
L.V.E. per 100 gal. sene +
4
59
94
water
2,4-D
4 pounds
20$ kero
L.V.E. per 100 gal. sene +
4
water
2,4-D
4 pounds
50$ kero
L.V.E. per 100 gal. sene +
13
water
2,4-D
4 pounds
L.V.E. per 100 gal.

kero
sene

29

m r ---- W;
liv
ing

Perplants/ cent
sq. yd. kill

28

69

60

44

92

34

72

54

50

74

34

56

40

58

50

34

53

37
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The Duplantier Estate's pasture was moved in the
spring of 1953.

After the plants sprouted and shoots

were 18 to 34 inches long a series of mowed plots were
put out, using the treatments indicated in Table VII.
None of the treatments in the mowed plots were effective.
The shoots were killed baok to the canes but sprouted out
again and by ten weeks after treatment they were com
parable to the check.
In the winter and spring of 1954 an effort was made
to find a more suitable material to use in the control of
chiokasaw rose.

On January 29, 1954 the following materials

and rates: MCP at 4 pounds per 100 gallons of water, Dow
A-1100 at 4 pounds per one hundred gallons of water, .Huron
at 4 pounds per one hundred gallons of water; 10 percent
kerosene and water emulsions and kerosene, and amine 2,4-D
at 4 pounds per one hundred gallons, were sprayed on onefiftieth acre plots that had been mowed the previous year.
These plots were sprayed with a compressed air sprayer
at 30 pounds per square inch.

After two months the roses

in all treatments were comparable to the check.

No counts

were made on the plots.
On May 28 and 29, 1954 another series of chiokasaw
rose plots was sprayed in Port Allen, Louisiana.

This

area had been mowed two years previously and one section
had been mowed and disked the year before.

These plots

were one-fiftieth of an acre in size but were sprayed with
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a power sprayer.

Five groups of treatments were used in

this series of plots*

They involved the age of the plant,

different volumes of water, increased rates of 2,4-D, in
creased rates of Kuron plus amino triazole, and 2,4-D
with increased rates of amino triazole.
These data are presented in Table Xll

TABLE XII
A Comparison of Different Ages; Volume; Rates cf 2,4-D; Rates of
2,4-D Plus Amino Triazole and Kuron Plus Amino Triazole on Chickasaw Rose
Sprayed May 28 and 29, 1954

Rate
pounds/lOO
pounds/lOO
pounds/lOO
pounds/lOO

Previous
history
mowed 1953
mowed 1952
moved 1954
age unknown

No. plants
living
34
29
31
3

Total no'.
plants /
sq• yd.
59
50
42
44

Percent
kill
57
42
26
94

Herbicide
Amine 2,4-D
Amine 2,4-D
Amine 2,4-D
Amine 2,4-D

4
4
4
4

Amine 2,4-D
Amine 2,4-D
Amine 2,4-D

4 pounds/200 gal.
4 pounds/300 gal.
4 pounds/400 gal.

32
35
27

48
43
50

33
43
46

Amine 2,4-D
Amine 2,4-D
Amine 2,4-D

8 pounds/lOO gal.
12 pounds/lOO gal.
16 pounds/lOO gal.

31
28
31

62
46
53

50
39
43

36

59

40

4

40

92

37

64

43

35

58

41

34

58

43

42

68

39

62

62

0

gal.
gal.
gal.
gal•

Kuron + amino
triazole
Kuron + amino
triazole
Kuron + amino
triazole

2 pounds + 8 pounds
per 100 gal.
4 pounds + 12 pounds
per 100 gal.
8 pounds + 16 pounds
per 100 gal.

Amine
amino
Amine
amino
Amine
amino

4 pounds + 8 pounds
per 100 gal.
4 pounds + 12 pounds
per 100 gal.
4 pounds + 16 pounds
per 100 gal.

Check

2,4-D +
triazole
2,4-D +
triazole
2,4-D +
triazole
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Discussion:
In those treatments with hormone-type herbicides
the foliage was killed in two to three weeks.

If 2,4-D

or 2,4,5-T in an oil carrier were used the kill was much
faster.

Following this treatment, or quick killing of

the foliage, a vigorous regrowth from the roots and
crown usually occurred.

When amine 2,4-D in a 10$

kerosene emulsion was applied to the roses, foliage kill
was slower, but control was much better.

The use of

amine 2,4-D in a 10 percent kerosene and water emul
sion was more effective in controlling chiokasaw rose
than 2,4,5-T or combinations of 2,4-D and 2,4,5-T as
shown in Table X.
There was very little difference in the effec
tiveness of different emulsifying agents.

Table IX

showed the comparison of three different emulsifiers
used with 2,4-D and 2,4,5-T.

The 10 percent kerosene

emulsion with the regular household detergent, Vel, as
an emulsifying agent was just as effective as prepared
emulsifiers•
A comparison of the effectiveness of different
amounts of oil in the kerosene emulsions was shown in
Table XI.

As the percent of the kerosene increased in

the emulsions the effectiveness of the herbicide de
creased.
Gertsch and Ryker (18) reported in 1951 that the
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amine form of 2,4-D in an oil vater emulsion vas more effec
tive in controlling Chickasaw rose than when it was applied
in water.

These workers also showed that 2,4-D was more

effective than 2,4,5-T in controlling Chickasaw rose.
Searcy (34) reported in 1953 that 2,4-7) was more
effective in killing Chickasaw rose than 2,4,5-T and that
water vas a better carrier of the herbicide than oil.
There were differences, however, in the effectiveness of
the low volatile ester, amine and isopropyl ester of 2,4-D.
In 1954 Prescott and Stamper (31) reported that
2.4-D was more effective than 2,4,5-T or combinations of
2.4-D and 2,4,5-T at four pounds per one hundred gallons
of total solution.
A study of the combination of mowing and spraying
with herbicides to control chiokasaw rose was started.
It was found that this practice vas not feasible and the
first part of Table XII showed that the older the plant the
better the control.
It was thought that possibly a higher rate of amine
2.4-D or a larger volume of water might have a better effect
on the control of ohickasav rose with this material.

Table

XII showed there vas no appreciable change in the higher
rates and volume as compared to the regular four pound rate
in 100 gallons of total solution.
A comparison of two new materials at different rates,
in combination with each other, and combined with amine
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2.4-D was made.

The 2,4-D at four pounds and amino

triazole at 8, 12 and 16 pounds per hundred gallons were
not effective*

Kuron at four pounds and amino triazole

at twelve pounds per hundred gallons was found to give
good control, hut the two pound and eight pound rates
with a corresponding amount of amino triazole was not
effective•
After amino triazole was applied to plants, the
new shoots that developed were chlorotic*

It was thought

that this characteristic would he of value in the control
of chickasaw rose if amino triazole was combined with
2.4-D or Kuron.

tfhe latter two herbicides would kill

hack the bushy tops and later the amino triazole would
become active and kill the new shoots that developed.
This condition did not occur, for when new shoots came
out they were green.

Behrens (5) reported that it was

possible that combinations of amino triazole and 2,4-D
produced salts of amino triazole that were not as toxic
to some plants as 2,4-D alone.

He also suggested that

the combination of materials might change the selective
toxicity of 2,4-D so that plants that were tolerant to
other 2,4-D formulations might be susceptible to amino
triazole plus 2,4-D.

PLATE I
Sprouts of Chickasaw rose arising from
roots and stump after treatment with 4
pounds of 2,4-D in a 10 percent kero
sene and water emulsion.
Treated April 29, 1953.
Photographed October 15, 1953.
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PLATE I

PLATE II
The effect of 4 pounds of amine 2,4-D in
a 10 percent kerosene and water emulsion
on Chickasaw rose. Treated area on the
left, check on right.
Treated April 29, 1953.
Photographed December 22, 1953.
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PLATE IX

C.

PALMETTO IN PASTURES

Introduction:
In some parts of Louisiana, pasture areas are badly
infested with palmetto (Sabal minor).

These plants occupy

usable pasture lands, compete with pasture plants for nu
trients and make pasture management operations difficult.
The size of these plants vary according to the
location in which they are growing.

In some instances

stems are produced, depending on the flooding conditions,
light and soil conditions where the plants are growing.
In sandy soils where floods seldom occur the plants remain
shrubby and produce a rosette of leaves.

When a trunk is

produced the lower part is usually smooth with the petioles
of old leaves just below the crown of leaves in the top of
the stem.

The trunks may vary from two to three feet to

six or eight feet, and there are reports from Texas that
the same plant reaches twenty feet in height. (7)
present time it is confined to the new world.

At the

Its range

or distribution is from Bermuda, the South Atlantic Coast
of North America from North Carolina to Florida, west to
Texas, throu^i the West Indies to Mexico and south to
Venezuela (13).
The aim of these investigations was to obtain in
formation regarding the response of palmettos to appli
cations of herbicides and to find a basis on which con43

trol programs may be established.
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Materials and Methods:
Palmetto plants growing in two locations were used
for this study.

One was at Dutchtowii, Louisiana in the

shade of a hardwood forest; the other was at Gonzales,
Louisiana in an open pasture.

In both areas the plants

varied in size from about 2 feet high with no trunks, to
8 or 10 feet high with large trunks.

These plants were

treated with the alkanolamine salt of the ethanol and
isoproponal series of 2,4-dlchlorophenoxyacetic acid
(amine 2,4-D); the butoxy ethanol ester of 2,4-dichlorophenoxyacetic acid (L.V.E. 2,4-D); combinations of the
butoxy ethanol ester of 2,4-dichlorophenoxyacetic acid
and the butoxy ethanol ester of 2,4,5-trichlorophenoxyacetic acid (2,4-D and 2,4,5-T); the propylene glycol
butyl ether ester of 2,4,5-trichlorophenoxyacetio acid
(2,4,5-T); ammonium sulfamate (Animate); 2, 2-dichloropropionic acid sodium salt (Dalapon); the propylene gly
col butyl ether ester of 2- (2,4,5-trichlorophenoxypropionic acid (Kuron) and 3-amino 1,2,4-triazole (amino
triazole).
The carriers used for these materials were water;
kerosene; ten, twenty and thirty percent emulsions of kero
sene and water; varsol; ten, twenty and thirty percent
emulsions of varsol and water; and the Standard Oil Re
search and Development Company experimental oils RDA 197
through 204.

The emulsifying agent used was the common
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household detergent Vel, manufactured by the Colgate-Pal
molive Company.
Ammate was applied at one half and one pound per
gallon; Dalapon was applied at 20, 40 and 80 pounds per
one hundred gallons, amino triazole was applied at 8, 12
and 16 pounds per hundred gallons and all other materials
were applied at four pounds per one hundred gallons.

All

plots were sprayed with a Hudson, compressed air, hand
sprayer at 30 pounds pressure per square inch.

In the

first experiments all foliage and buds were wet thoroughly;
in later experiments only the buds were sprayed.
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Results:
The first series of plots were sprayed on March 11,
1953*

These data are summarized and presented in Table

XIII.
Other experiments were carried out using mostly oils
as carriers (experimental oils RDA 197-204), and new test
herbicides.

The results of these applications are shown in

Table XIV.
On May 8, 1954 another group of plots was sprayed in
order to repeat the best treatments from the pervious year
and to try the effect of some new materials on palmetto.
The plots were sprayed with a Hudson compressed air hand
sprayer with a single nozzle wand.

The pressure was

brought up to 40 pounds per square inch and the material
was directed into the growing point of the plant, al
lowing about one-half to one cup of material to flow down
into the center of the plant.
was sprayed with the material.

No other part of the plants
The results of these

experiments are presented in Table XV.
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TABLE XIII
A Comparison of the Effect of Different
~ Herbicides and Carriers on Palmetto
Sprayed March II, 1953
Degree of
Herbicide______________ Rate____________ Carrier_______injury*
Amine 2 , 4 - D 4 pounds/100 g a l . w a t e r 1
L.V.E. 2,4-D
L.V.E. 2,4-D

4pounds/lOO gal*
4 pounds/lOO gal*

L.V*E* 2,4-D

4 pounds/lOO gal.

L*V*E. 2,4-D
L.V.E. 2,4-D

4pounds/lOO gal.
4 pounds/lOO gal.

L.V.E. 2,4-D

4 pounds/lOO gal.

L.V.E. 2,4-D
2.4-D ■*- 2,4,5-T
2.4-D + 2,4,5-T

4pounds/lOO

gal.

kerosene
10$ kerosene +
water emulsion
20$ kerosene +
water emulsion
varsol
10$ varsol + water emulsion
20$ varsol + water emulsion
water

2.4-D + 2,4,5-T

4pounds/lOO gal.
kerosene
4 pounds/lOO gal. 10$ kerosene +
water emulsion
4 pounds/lOO gal. 20$ kerosene +
water emulsion
4pounds/lOO gal.
water

2.4.5-T
2.4.5-T

4pounds/lOO gal.
4 pounds/lOO gal.

2.4.5-T

4 pounds/lOO gal.

2.4-D + 2,4,5-T

2.4.5-T
2.4.5-T

4pounds/lOO
4pounds/lOO

gal.
gal.

2.4.5-T

4 pounds/lOO gal.

2.4.5-T

4 pounds/lOO gal.

Ammate
Ammate

l/2
1

* 1.
2.
3.

pound/gallon
pound/gallon

kerosene
10$ kerosene +
water emulsion
20$ kerosene +
water emulsion
varsol
10$ varsol + water emulsion
20$ varsol + water emulsion
water
water
water

Burning and yellowing - no apparent kill
Old leaves killed, new growth slightly affected
Dead

3
2
2
3
2
2
1
3
2
2
1
3
2
2
3
2
2
1
1
1
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TABLE XIV
A Comparison of Different Carriers and Chemicals
Used to Kill Palmetto
Sprayed March 15 and August 10, 1953

Herbicide

Rates

Carrier

Degree of injury*
Spring Summer

2,4-D
2,4—D

4 pounds/lOO gal.
4 pounds/lOO gal.

kerosene
varsol

3
3

3
3

2,4,5-T
2,4,5-T
2,4,5-T

4 pounds/lOO gal.
4 pounds/lOO gal.
4 pounds/lOO gal.

3
3
2

3
3
2

2,4,5-T

4 pounds/lOO gal.

kerosene
varsol
30$ kerosene
emulsion
30$ varsol
emulsion

2

2

Dalapon
Dalapon
Dalapon

20 pounds/lOO gal.
40 pounds/lOO gal.
80 pounds/lOO gal

2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
* 1.
2.
3•

4 pounds/lOO
4 pounds/lOO
4 pounds/lOO
4. pounds/lOO
4 pounds/lOO
4 pounds/lOO
4 pounds/lOO
4 pounds/lOO

gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.

vel & water
vel & water
vel & water
RDA
RDA
RDA
RDA
RDA
RDA
RDA
RDA

197
198
199
200
201
202
203
204

Burning and yellowing - no apparent kill
Old leaves killed, new growth slightly affeoted
Dead

1
1
1
1
3
3
3
3
2
2
2

50
TABLE XV
A Comparison of the Effect of Different Herbicides
and Carriers on Killing Palmetto
Sprayed Hay 8, 1954

Rate

Herbicide

Carrier

Degree of injury

2,4-D
2,4-D

4 pounds/lOO gal.
4 pounds/lOO gal.

varsol
kerosene

terminal bud rotted
terminal bud rotted

2,4,5-T
2,4,5-T

4 pounds/lOO gal.
4 pounds/lOO gal.

kerosene
varsol

terminal bud rotted
terminal bud rotted

2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T
2,4,5-T

4
4
4
4
4
4
4
4

Kuron
Kuron

4 pounds/lOO gal.
4 pounds/lOO gal.

pounds/lOO
pounds/lOO
pounds/lOO
pounds/lOO
pounds/lOO
pounds/lOO
pounds/lOO
pounds/lOO

gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.

Amino8 pounds/lOO gal.
triazole
Amino 12 pounds/lOO gal.
triazole
Amino- . 16 pounds/lOO gal.
triazole
Kerosene
Varsol

RDA
RDA
RDA
RDA
RDA
RDA
RDA
RDA

197
198
199
200
201
202
203
204

varsol
kerosene

margin of leaves brown
margin of leaves brown
terminal bud rotted
terminal bud rotted
terminal bud rotted
outer leaves brown
outer leaves brown
outer leaves brown
terminal bud rotted
terminal bud rotted

water

no effect

water

no effect

water

no effect

outer leaves brown
terminal bud rotted
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Palmetto Seed Germination:
On October 9, 1953 laboratory germination tests of
palmetto seeds were started.

Large mouth one gallon jugs

were filled with vermiculite and used to germinate the
seeds.

Collections were made from two plants on the

Louisiana State University Campus and divided into six
teen groups with twenty seeds in each group.

One group

was used as an untreated check and the remaining groups
were given separate treatments of heating in an oven at
120° Fahrenheit from one-half hour to six hours, freezing
in ice from one to sixteen days, immersion in sulphuric
acid from one to eight minutes and cutting each seed
coat.
During this study two factors were found to be
associated with the palmetto seeds.

The first factor was

that in the spring when the plant is in bloom a beetle
that belongs in the pea and bean weevil family, Bruchidae.1
frequents the flowers.

It lays its egg in the open flower

and the larval and pupal stages develop within the seed
over the winter, then during the spring the adult emerges.
The other factor involves a small animal that eats the
fruit in the fall after it has ripened.

1

Later the seeds

This insect has been sent to Washington for identifi
cation, but as yet no report has been received.
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are expelled by the animal in its fecal material in a
viable condition*

Germination tests were also made on

some of these seeds*
XVI.

These data are presented in Table

TABLE XVI
A Comparison of Germination of Palmetto Seeds Taken From
Animal Dung and From Plants
Started October 9, 1953 Ekided March 20, 1954

Treatment
Heated In oven
at 120°F. for:
1/2 hour
1 hour
2 hours
4 hours
6 hours

Seeds from plants
bo • of seeds that Total no. Percent
germinated
of seeds
germn.
12
10
2
0
0

20
20
20
20
20

60
50
10
0
0

Frozen in ice:
1 day
2 days
4 days
8 days
16 days

0
4
3
8
9

20
20
20
20
20

0
20
15
40
45

Inmersed in sul
phuric acid:
1 minute
2 minutes
4 minutes
8 minutes

3
7
6
3

20
20
20
20

12
7

Seed coat cut
Check

animal dung
Seeds from i
fro. of seeds that Total no.
germinated
of seeds
—

—

-

_

Percent
germn.
—

—

-

_

_

_

-

-

-

6
0
0
0
0

20
20
20
20
20

30
0
0
0
0

15
35
30
15

11
6
9
3

20
20
20
20

55
30
45
15

20

60

2

20

10

20

35

3

20

15
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Discussion:
When the phenoxy-type of herbicides was used with
water the leaves turned a yellow green and soon recovered*
The new leaves cane out with no apparent injury*

When

oil emulsions were used the degree of injury increased as
the amount of oil in the emulsion increased.

With a ten

percent oil emulsion the outer leaves turned yellow, then
brown, with a burning along the tip of the inner leaves.
The new leaves came out with no apparent injury.

When a

twenty percent emulsion was used the leaves already present
turned brown and the new leaves came out yellow-green and
burned.

These plants remained firm and could not be

pulled up for over a year, but they died after two years.
When oil was used with a herbicide, the plants were killed
after six or eight weeks and the growing point with the
inner whorl of leaves could be easily pulled out of the
plant•
Later Mr. S. P. Elisair of Dutchtown, Louisiana and
owner of the property where the first series of plots were
put out, suggested that when he wanted to get rid of a few
plants around the house he took an iron bar and made a hole
in the "heart" of the plant and poured about one-half cup
of kerosene in the hole.
to the author.

Some of these plants were shown

This method was effective but laborious.

This resulted in the treatment where only the growing point
was sprayed with the herbicide and oil and even the oil
alone.

This method was found to be successful without the
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iron bar treatment.

The varaol with 2,4,5-trichloro-

phenoxyaoetio acid (2,4,5-T) was faster acting in this
treatment than the other oils tested.
In 1950 Nations (29) working on saw palmetto
(Serenao repens) in Florida reported that 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) in water and oil emul
sions or sodium trichloroacetate killed palmetto, but
its activity was slow and required from one and one-half
to two years to become effective.

In Louisiana the ester

formulations of 2,4-D, 2,4,5-T and 2-(2,4,5-trichlorophenoxy) propionic acid (Kuron) when used in kerosene or
varsol were most effective.

The treatments with varsol

were more active than kerosene.
Other herbicides, 3-amino, 1,2,4-triazole (amino
triazole), ammonium sulfamate (Ammate), and 2,2-dichloropropionic acid (Dalapon) were not effective at the rates
tested.
Germination percentages of seeds taken from plants
were higher in most cases than those taken from animal dung.
Seeds taken from plants and frozen for sixteen days gave
up to 45 percent germination, but those from animal dung
did not germinate.

Only the sulphuric acid treatment

in both cases were oomparable.

PLATE III
Palmetto seedling showing the short ver
tical rhizome and the fibrous roots.

PLATE III

PLATE IV
Healthy and Insect infested seeds of pal
metto. Lower left* seeds from different
views after insect has emerged; lower
right, different views of healthy seeds;
upper left, insect emerging from seeds;
upper right, crushed condition of seed
coat after insect has emerged.

o'

0

PLATE IV

PLATE V
Palmetto showing flower stalk and terminal
bud with outer whorl of leaves after treat
ment, Left, palmetto plant showing tall
flower stalk with small white flowers;
right, the bud and outer whorl of leaves
taken from a palmetto plant treated with 4
pounds of 2,4,5-T in 100 gallons of varsol.
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PLATE V

SECTION IV
HERBACEOUS HEEDS IN PASTURES
Introduction:
In Louisiana there are very few native pasture
grasses and legumes.

Most of these are introduced plants

and they make rapid growth in the high temperatures and
humid conditions.

Along with these introduced desirable

pasture plants, many weeds and other undesirable plants
have been introduced.

These also grow rapidly in this

humid climate and cause trouble to the cattlemen in
managing their pastures.
these weeds.

Cattle will not graze some of

An example of this type of plant is the

one commonly called dock, Rumex orispus.

These weeds are

difficult to control by mowing, but are easily controlled
with chemicals.
Other miscellaneous weeds that are found growing in
pastures compete with the desirable grasses and legumes for
water, nutrients and light.

These weeds are usually more

vigorous than the desirable plants and spread rapidly in
the pasture.

They are not palatable and usually cattle

will not eat them.

If they are not properly mowed or con

trolled they will go to seed and spread through the pasture
until the desirable plants are crowded out.
When the pasture is properly mowed or sprayed to
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control the weeds, often those weeds along the fence rows
are neglected and allowed to produce seeds*

These seeds

are spread over the pasture by various means thus allowing
the pasture to be reseeded.

Weeds along fence lines and

other places that cannot be reached by mowers should be
out by hand, which can result in an expensive operation,
or destroyed through the use of chemical weed killers*
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Materials and Methods:
A location on the levee across from the Louisiana
State University bull pens was selected for the dock
studies*

This area was heavily infested with dock, which

had been mowed and continually grazed.

In this area six

teen one-fiftieth acre plots were staked out and sprayed
on February 21, 1954*
Four different herbicides were used, these were:
the propylene glycol butyl ether ester of 2-(2,4,5-trichlorophenoxy) propionic acid (Kuron), Dow Chemical Company ex
perimental chemical H-1078, the triethanoleamine. salt of
2,4-dichlorophenoxyacetic acid (2,4-D, amine) and the bu
toxy ethanol ester of 2,4-dichlorophenoxyacetic acid
(L.V.E. 2,4-D).
The plots were sprayed with a Hudson compressed
air hand sprayer at 40 pounds pressure per square inch.
Each of the above herbicides were applied in sixty gallons
of water at the rates of one-half, one and one and one-half
pounds per acre.
The experiments on miscellaneous weeds were carried
out on one of the established pastures of the Louisiana
State University Dairy Department.

This was a 16-acre

pasture and the usual practices of management, such as
mowing, fertilizing, cultivating and controlled grazing
were carried out.
The herbicides were applied in 30 gallons of water
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at the rates of three-fourths, one, and one and one-half
pounds per acre.

The herbicides used were: amine 2,4-D,

Dow Chemical Company experimental material H-1078, Kuron,
and a combination of one pound per acre of Dow Chemical
Company experimental material A-1100 and one-half pound
per acre of Kuron.
The plot size used was two acres.

They were

sprayed with a power sprayer drawn by a tractor.
The large plots for controlling vegetation in
fence rows were put out along the Dairy Department's
fences bordering Highland Road and along the River Road.
Small plot tests were oarried out along Parking Lot Number
3 fence south of the football stadium.

These plots were

20 feet long, the distanoe between two posts, and a check
area of 10 feet, or one space left between each plot.
Large plots were sprayed with a power sprayer operated from
the power take off of a tractor at 200 pounds pressure
per square inch.

Small plots were sprayed with a Hudson

compressed air hand sprayer at 40 pounds per square inch.
The herbicides sprayed on the large plots were:
the triethanoleamine salt of 2,4-dichlorophenoxyaoetic
acid (amine 2,4-D), a combination of the butoxy ethanol
ester of 2,4-dichlorophenoxyaoetic acid and 2,4,5-trichlorophenoxyacetic acid, Dow Chemical Company material A-1100,
the butoxy ethanol ester of 2,4,5-triohlorophenoxyacetic
aoid, and the propylene glycol butyl ether ester of
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2-(2,4,5-trichlorophenoxy) propionic acid (Kuron).

These

materials were applied at the rates of four pounds in one
hundred gallons of water.
The small plots were sprayed with: 3-(p-chlorophenylj~l,1-dimethylurea (Telvor W), 3-phenyl-l,l-dimethylurea (Karmex FW), 2,2-dichloropropionic acid sodium
salt (Dalapon), sodium trichloroacetate (TCA), ammonium
sulfamate (Animate), sodium diehrornate, and a combination
of Dalapon plus Kuron.

The materials were applied at

various rates as given in Table XX.
Along with these materials the eight Esso Standard
Oil Company experimental oils RDA 197 through 204, kero
sene, varsol and a Magnolia Company experimental oil S/V
Agronyl *RH were used as carriers for the low volatile
ester of 2,4-D.

These were applied at the rate of four

pounds of 2,4-D per 100 gallons of oil.
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Results:
Along with the experiments on dock, the effect of
these herbicides on other winter annual weeds were noted*
The results of this series of experiments are given in
Table XVII.
TABLE XVII
The Effect of Some Herbicides on Rumex crispus and
Other Winter Annual Weeds
Sprayed February 21, 1954

Herbicide

Rates

No. of plants
per sqi.yd.
Other
Dock.. weeds

Percent kill
biter
Dock
weeds

Kuron
2,4-D ester
Dow H-1078
2,4-D amine

1/2
1/2
!/2
1/2

pound/acre
pound/acre
pound/acre
pound/acre

8
9
7
8

15
9
8
14

56
50
61
56

32
59
64
37

Kuron
2,4-D ester
Dow H-1078
2,4-D amine

1
1
1
1

pound/acre
pound/acre
pound/acre
pound/acre

4
0
2
4

3
3
9
2

78
100
89
78

87
87
59
89

!/2
!/2
!/2
1/2

pound/acre
pound/acre
pound/acre
pound/acre

0
0
2
2

6
0
3
2

100
100
89
89

73
100
87
89

19
17

23
21

Kuron
2,4-D ester
Dow H-1078
2,4-D amine
Check
Check

1
1
1
1

—

a m am

••••

65
The pasture experiments using large plots and power
spray equipment were sprayed on February 26, 1954.

The

results of these tests are given in the following table.
TABLE XVIII
The Use of Large Plots to Compare the Effect of Dif
ferent Herbicides on Miscellaneous Pasture Weeds
Herbicide

Rates

Weeds per
sq. yd.

Percent
kill

Amine 2,4-D

3/4 pound/acre

4

85

Amine 2,4-D

1 pound/acre

5

81

l l / 2 pounds/acre

4

85

Dow H-1078

3/4 pound/acre

18

31

Dow H-1078

1 l/2 pounds/acre

15

43

3/4 pound/acre

14

47

24

8

26

0

Amine 2,4-D

Kuron
Kuron +
2,4,5-T amine
Check

l/2 + 1 pound/acre
mm

Figures based on an average of 3 counts per plot.
Checked on April 17, 1954.
Almost six weeks after the application of the herbicides to the pasture a study was started to determine the
effect of these herbicides on the top growth of the pasture
plants.

This was done by taking 3 square foot samples at

random over the plots at about one month intervals over the
summer.

The average weight in grams of each period was re

corded and the results are shown in Table XIX.
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TABLE XIX
The Average Green Weight and Dry Weight of
Pasture Plants Treated with Herbicides
Treatment
i.
3/4 pound amine
2,4-D per acre

Sample
ho.
A
B
C
D

Green weight
in grams
142
107
74
72

Dry weight
in grams
35
34
35
36

2.
1 pound amine
2,4-D per acre

A
B
C
D

147
71
41
26

36
27
15
10

3.
1 l/2 pounds amine
2,4-D per acre

A
B
C
D

84
70
55
70

20
28
28
34

4.
3/4 pound DowH-1078 per acre

A
B
C
D

127
75
50
52

31
32
24
29

5.
1 l/2 pounds DowH-1078 per acre

A
B
C
D

35
94
53
59

16
38
27
24

6.
3/4 pound L.V.E.
Kuron per acre

A
B
C
D

131
97
52
35

32
35
29
15

A
B
C
D

135
118
47
45

32
47
17
14

A
B
C
D

103
71
37
38

25
27
17
15

7.
1 pound amine 2,4,5-T
+ l/2 pound L.V.E.
Kuron per acre

Check

.

Samples A, B, C and D collected April, 6; May, 8; June, 1
and July, 7 respectively.

Nine different oils and ten different herbicides
were compared to kerosene and varsol and untreated checks
for the control of plants growing under and along wire
fences.

When wire fences, pipes and other steel parts

come in contact with or are submerged in the soil, cor
rosion usually results if soil sterilants are used to con
trol plant growth around metal structures.

Most of the

galvanized dipped metals are not affected with these soil
sterilant type materials except at welded joints above the
ground, but all parts are subject to corrosion if they are
below the ground level.
In most cases the control of plant growth in these
areas is desirable for a period of from four to six months,
or from spring to fall.

The purpose of this test was to

determine the effectiveness of these ten different herbicides
and nine different oils alone and in combination with four
pounds of low volatile ester of 2,4-D in 100 gallons of oil.
The results were recorded and are shown in the following
tables.
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TABLE XX
The Effect of Several Herbicides on the Control of
Plants Grown on Fence Rows - 1954

Herbicide
Check
CMU
CMC
Dalapon + amine 2,4-D
Dalapon
Dalapon
Dalapon
T.C.A.
Animate
Sodium dichromate

Pounds
rate

No. plants
per sa.vd.

20
20
20 + 2
40
60
20 + 2
100
100
100

251
14
15
12
37
4
11
13
15
3

Percent
control
94.5
94.1
95.3
85.2
98.5
95.7
94.9
94.1
98.9

Sprayed April 16, 1954
Counts made on August 6, 1954

TABLE XXI
The Effect of 2,4-D, 2,4,5-T and Kuron on
the Control of Plants Along Fences - 1954

Herbicide
Check
Amine
2,4-D
Amine
Ester
Kuron

2,4-D
+ 2,4,5-T
2,4,5-T
2,4,5-T

Rate
4
4
4
4
4

pounds/100
pounds/100
pounds/100
pounds/100
pounds/100

gal.
gal.
gal.
gal.
gal.

Sprayed April 2, 1954
Counts made on July 22, 1954

No. plants
per sq.yd.

Percent
control

102
39
30
44
47
46

61.7
70.6
56.7
52.8
54.8

water
water
water
water
water
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TABLE XXII
Comparative Efficiency of Oils Alone and In Combination
With Four Pounds of 2,4-D on Control of Plant Growth Along
Fences in 1954

Treatment
Check

Oils alone at
lons per
No • plants
per sq.yd.

100 gal
acre
Percent
control

196

Oil + 4 pounds 2,4-D
at 100 gal ./acre
No. plants Percent
per sq.yd. control
246

R.D.A. 197

51

75.0

1

99.0

R.D.A. 198

101

48.5

18

92.7

R.D.A,>>199

168

14.2

99

57.7

R.D.A. 200

131

33.2

2

98.2

R.D.A. 201

133

32.2

27

89.1

R.D.A. 202

13

93.4

1

99.0

R.D.A. 203

14

92.9

8

96.8

R.D.A. 204

144

26.5

21

91.5

Kerosene

64

67.2

33

86.6

Varsol

94

52.0

54

78.1

8

96.9

14

94.0

S/V Agronyl R

Sprayed April 16, 1954
Counts made on July 22, 1954
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TABLE XXIII
Comparative Efficiency of Different Oils; Alone, and
Fortified with Four Pounds Low Volatile Ester of 2,4-D
in 100 Gallons of Oil Per Acre on Plant Growth Along
Fences in 1954

Treatment

Average of oil alone
No. plants Percent
per sq.yd. control

Average of oil + 2.4-D
No. plants Percent
per sq.yd. control

Check

261

Kerosene

117

55.2

37

84.2

Varsol

143

45.2

17

92.7

R.D.A. 197

9

96.6

19

91.9

R.D.A. 198

98

62.5

28

88.0

R.D.A. 199

72

72.4

144

38.5

R.D.A. 200

11

95.8

34

85.5

R.D.A. 201

171

34.5

108

53.8

R.D.A. 202

152

41.8

18

92.3

R.D.A. 203

98

62.5

18

92.3

R.D.A. 204

126

51.7

27

88.5

16

97.1

1

98.2

S/V Agronyl R

—

Sprayed August 26, 1954
Counts made on January 11, 1955.

234

m m mm
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Discussion:
A.

Rumex crispus Experiments:

The one-half pound rate of this series of tests
was not satisfactory for controlling dock.

The plants

were injured by the chemicals, that is they were severely
distorted, but they remained green and later new unaf
fected leaves came out.

Treatments with the one pound rate

of the low volatile ester of 2,4-D, and the one and one-half
pounds of Kuron and ester 2,4-D were the most effective.
Since the one pound rate of the low volatile ester
of 2,4-D was just as effective as the two higher rates of
the herbicide, it would be more economical to use the
lower rate of material in a control program.
B.

Large Pasture Plots:

The

pasture

plots were sprayed early in thespring

when there was an abundance of clover growth and very little
grass.

The day after the pasture was sprayed white dutch

clover plants were severely twisted, and these sprayed
areas

were heavily grazed.

to recover

These plants, however, seemed

rapidly and no herbicidal symptoms could be

found after two weeks of growth.

After eight weeks some

difference could be noted in the plots.

The high rates

(1 l/2 pounds) had a large amount of grass in the plot and
very little white dutch clover.

While the low rates (3/4

to 1 pound) had a more even mixture of grass and clover.
At all three rates, 3/4, 1 and 1 l/2 pounds per acre.
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the amine 2,4-D was the most effective of the materials
used in this test.

The other materials, amine and ester

Kuron and 2,4,5-T were not effective at the rates used.
After comparison with the l/2 pound rate of amine 2,4-D
in the dock tests and the 3/4, 1 and 1 l/2 pound rates
in this test, it seemed that the most effective range
for amine 2,4-D was from 3/4 to 1 pound of material per
acre when used for general pasture weed control.
Observations on the effect pf these herbioides on
pasture plant growth were started two months after appli
cation, and samples were taken every month thereafter
for four months.

The greatest weights of the samples

taken were in the 3/4 and 1 pound per acre plots, except
in the case where mixed materials were used.

This was

also comparable to the 3/4 and 1 pound plots.

The samples

from these plots remained greater than the check even
during the summer when growth had decreased.

Yields from

the plots treated at the higher rates, 1 l/2 pounds per
acre, remained constant over the cheok period while the
other treatments and the check plot samples showed a con
tinued decrease in weight over the test period.
C.

Fence Rows:

This work was done with large and small plots that
contained a mixture of grasses and broad leaf plants.

The

most effective treatment of the large plots was the one
comprising four pounds per one hundred gallons of the 2,4-D
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plus 2,4,5-T mixture.

The regrowth in these plots con

sisted mostly of grasses.

The small plot tests using

soil sterilization rates of various herbicides were ef
fective for four months, but in the 3-(p-chlorophenyl)1,1-dimethylurea (CMU)

plots late in the fall trumpet

vine (Tacoma radieana)

became established and soon

covered the area.
dichromate.

The most effective material was sodium

No vegetation was growing in this plot as

late as April 16, 1955.
Some other tests using the Esso experimental oils;
kerosene;;varsol and the Magnolia oil, s/Y Agronyl R, were
made.

One test series

consisted of using the oils asherbi

cides, the other test consisted of fortifying

the oils with

low volatile ester of 2,4-dichlorophenoxyacetic acid (2,4-D)
at four pounds per one hundred gallons of oil.

In the first

test application the most effective oils used were RDA 202
and 203, and the Magnolia oil S/V Agronyl R.

When the 2,4-D

was added to these oils their efficiency was increased and
the two least effective were RDA 199 and varsol.

After the

second application RDA 197, 200 and the Magnolia oil were
found to be the most effective.

All but two oils in the

second application of oils fortified with 2,4-D were ef
fective.

These were RDA 199 and 201.

The use of these oils and oils with herbicides
caused an appreciable difference in the amount of plant
regrowth in comparison with the cheok plots.

Usually
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three or four months after application of these materials,
Bermuda grass (Cynodon dactylon) growing at the edge of
the plots grew into the plot and eventually covered it.
This was particularly noticeable in the kerosene and varsol
plots and in plots with oils of this type.

In those plots

in which the heavier type oils were used, such as RDA 197
and the Magnolia oil— >which does not evaporate rapidly—
a different condition occurred.

Here no type of growth

invaded the plot from outside, but the first type of plant
to appear in the plot was coco grass (Cyperus rotundus)•
These were followed by grasses and other plants, usually
clover.

PLATE VI
Comparison of various treatments of Rumex
crispus with herbicides. The one-fiftieth
acre plots were treated with various herbi
cides on February 21, 1954. Photographed
on March 28, 1954. The following treat
ments are shown: upper left, one-half
pound per acre of amine 2,4-D; upper right,
one-half pound per acre of Kuron; lower
left, over all view of the treated area
showing the one pound and above rates;
lower right, one pound per acre of
amine 2,4-D.
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PLATE VI

PLATE VII
Comparison of various treatments of fence
rows with herbicide. Upper left, large
plot treated with 4 pounds of 2,4-D and
2,4,5-T per 100 gallons of water; upper
right, check; bottom, small plot treated
with 4 pounds of low volatile ester of
2,4-D in 100 gallons of the Esso Experi
mental oil, RDA 197.
Treated April 2 and 16, 1954.
Photographed June 22, 1954.

PLATE VII

SECTION V
SUMMARY
Applications of 2,4-dichlorophenoxyacetic acid
(2,4-D), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) aftd
combinations of these herbicides at 3/4 pound per three
gallons of oil were made to trees of different size,
species, diameter and at different seasons of the year.
In one case, these same treatments were applied to dog
wood trees only.

For most mixed tree tests an oil should

be used as a carrier for the treatments to be effective.
When water was used as a carrier of 2,4,5-T in the dog
wood, plots, there was good kill.

Herbicides other than

the phenoxy type were not effective in this series of
tests.

The use of a summer basal spray with the phenoxy

compounds in an oil carrier was found to be more effec
tive on all species than when used as a dormant basal
spray.
The use of triethanolamine salt of 2,4-dichlorophenoxyacetic acid (amine 2,4-D) in a 10 percent kerosene
emulsion with the regular household detergent Vel as an
emulsifying agent was found to be the most effective for
controlling Chickasaw roses.

There was very little dif

ference in the effectiveness of different emulsifying
agents.

The 10 percent kerosene emulsion with Vel as an
77
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emulsifying agent was just as effective as prepared emul
sifiers.

When different amounts of oil were used in the

treatments, as the oil percentage increased the effec
tiveness of the herbicide decreased.

Another treatment,

that of combining mowing with spraying, was found not
to be effective.

When increasing rates of 2,4-D and

higher volumes of water were used no appreciable dif
ference from the regular treatment could be noted.
Palmetto plants that were treated with herbicides
reacted much faster to the treatment when oil had been
added.

As the percentage of the emulsion increased the

rate of kill increased.

When plants were treated with

varsol alone the kill was faster than when kerosene was
used.

When 2,4,5-T was added to these oils at four pounds

per 100 gallons the kill was much faster.

3-amino 1,2,4-

triazole (amino triazole) and 2,2-dichloropropionic acid
(Dalapon) applied to palmettos were not effective.

Kero

sene and varsol were just as effective or more effective
as carriers for 2,4-D and 2,4,5-T as the Esso experimental
oils.
During palmetto seed germination studies two factors
were found to be involved with the seeds.

The first was

part of the life cycle of an insect associated with the
seeds.

The second was a small animal that eats the fruit

and the seeds passes through the animals digestive system.
Germination percentages of seeds taken from plants in most
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cases were higher than those taken from animal dung.
Since dock (Ruinex crispus) is not eaten by cattle
it becomes a pest in Louisiana pastures and takes up
space, crowding out valuable pasture plants.

This plant

can be controlled by the use of 3/4 to 1 pound of 2,4-D
per acre.

When large pasture areas were sprayed with

2,4-D the most effective treatments were the 3/4, 1 and
1 l/2 pound rates of amine 2,4-D per acre.

The other

materials tested were not effective at the rates used.
The effect of these materials on pasture plants was
studied by taking samples from the treated area for a period
of four months after the spray applications.

The greatest

weights were from the plots treated at rates of 3/4 and 1
pound per acre, except in the case where mixed materials
were used.

The weight of these samples remained greater

than the oheok even during the summer.

The weights of

material obtained from the plots treated with 1 1/2
pounds of herbicide remained constant over the check period,
while the corresponding data from the other treatments and
the check showed a continuous decrease over the period.
The control of vegetation in fence rows was carried
out in three phases: one was with large plots, using phenoxy
compounds; one was with small plots, using different soil
sterilization materials; and one was in small plots,using
Esso experimental oils, either alone or fortified with 2,4-D.
The most effective treatment of the large plots was the one
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comprising four pounds of 2,4-D plus 2,4,5-T per one hun
dred gallons of water.

The regrowth in these plots con

sisted mostly of grasses.

When soil sterilants were used

in small plots, all materials tested were effective for a
period of four months or longer.

The most effective treat

ment in this group was the sodium dichrornate at 100 pounds
per acre.

This plot was completely free of vegetation one

year after treatment.
In the last group of treatments small plots were
used with the Bsso experimental oils, kerosene, varsol and
a Magnolia Company oil.

These were used alone in one series

of tests or combined with 2,4-D at four pounds per one hun
dred gallons in another series of tests.
sprayed in the spring.

The plots were

The results were tabulated and the

plots were sprayed again in the fall.

In the treatment

using the oils alone, the most effective oils were RDA 202
and 203 and the Magnolia oil.

When the low volatile ester

of 2,4-dichlorophenoxyacetic acid (2,4-D) was added to these
oils, their efficiency was increased.

Of the oils tested

RDA 199 and varsol were the least effective.

After the

second application of the oils alone, RDA 197, 200 and the
Magnolia oil were found to be the most effective.

Of the

oils fortified with 2,4-D, after the second application, only
two were not effective.

These were RDA 199 and 201.
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